Agricultural Statistics Service [USDA-NASS], 2013). Seventy percent of corn, cotton, and soybean acres are irrigated, and rice is exclusively grown under flood irrigation systems (USDA-NASS, 2013) . The MRVAA ranked second in groundwater use among aquifers in the Nation, accounting for 16 percent of the national, total groundwater withdrawals for irrigation in 2000 (Maupin and Barber, 2005) ; in 2015, groundwater use for irrigation was about 23 percent of the national total (Dieter and others, 2018) .
Groundwater levels in the region are declining. For example, from 1940 to 1980, groundwater-level declines due to large withdrawals ranged from 60 to 90 feet in the Grand Prairie and Cache River areas of Arkansas, and by 1982, declines ranged from 10 to 20 feet in northwestern Mississippi (Renken, 1998) . Recent reports show a continuing trend of groundwater depletion. between 1927 and 2007. Clark and others (2011) reported that an approximately 216-square-mile (138,240-acre) area of the MRVAA showed declines of more than 100 feet from the predevelopment conditions to 2007. While groundwater levels decline, cumulative groundwater pumping from the MRVAA continues to rise (Clark and others, 2011) . As groundwater withdrawal rates continue to outpace recharge, declining water levels in the aquifer coupled with rising energy prices will increase the pumping cost of regional irrigation.
Economic Impacts of Agriculture in the Region. The USGS evaluated the economic impacts of corn, cotton, soybeans, rice, and catfish production, hereafter referred to as "major commodities," for a 5-year period, 2013-17, 2 in the MAP region. Revenues from these major
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A tl a n ti c O c e a n commodities were calculated by county in the seven States within the MAP region. These are the "direct" economic impacts. Also assessed were indirect and induced effects, such as the provision of goods and services to the crop and catfish sectors by other businesses (indirect) and the spending of labor income by workers in other industries that are indirectly impacted by the production sectors of the major commodities (induced). Each activity or sale generates additional jobs, salaries, and other benefits in the region, known commonly as multiplier impacts. The multiplier impact captures how production of a major crop or catfish benefits the larger regional economy. The total economic impact is the product of the direct effect and a multiplier.
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We used county-level annual outputs of the major crops for 2013 through 2017 (USDA-NASS, 2018). Output prices were obtained from USDA-NASS (2018), Mississippi State University (2018), and the University of Arkansas (2018). State-level inventories of food-sized catfish and prices were also obtained from USDA-NASS (2018, available only for Arkansas, Louisiana, and Mississippi). Data for some crops or for catfish were unavailable for some of the counties and States. The multipliers were obtained from the 2016 IMPLAN (Impact Analysis for Planning) Statelevel datasets (IMPLAN, 2016) .
The economic impacts presented here should be interpreted as the minimum for the agricultural industry in the MAP region since they do not include livestock, small grains, pasture, vegetables, or other agricultural commodities. Table 1 lists total revenues for 2017, by commodity type and State, in millions of dollars. Based on the available data, total revenues from production of the major commodities in 2017 are $2.46 billion in Arkansas and $1.80 billion in Mississippi. These revenues correspond to 84 and 71 percent of the 2017 agricultural gross domestic products (GDPs) of Arkansas and Mississippi. Table 2 lists the total economic impacts, which include direct revenues as well as regional indirect and induced impacts. Arkansas and Mississippi represent most of the total economic impacts of the major commodities in the MAP region. In Arkansas, the total is $4.50 billion, and in Mississippi the total is $3.13 billion.
The total revenues and economic impacts of the MAP region by crop type are shown in figure 2. The total revenue for the MAP region is $6.56 billion, and the total economic impact is $11.88 billion. Soybean crops contribute the most in terms of direct and total economic impacts in the region (attributable to both acreage and price). Corn and rice provide the next largest share, followed by cotton and catfish. Many other crops in the region provide additional revenue and contributions to the regional economy.
Because of the reliance on groundwater for irrigation in the MAP region, understanding the availability, use, and sustainability of the MRVAA is critical. The USGS is providing sophisticated analysis and modeling to increase knowledge of the MRVAA and the system water budgets at various levels of water use. Incorporating economic analyses provides additional information, including how changes in groundwater levels affect the cost of crop production in the region and how economic factors may influence water demand. Decision-makers and other stakeholders can use such information as they consider tradeoffs associated with different management actions. 
